This note tests the ability of consumer sentiment to forecast state-level economic growth, measured by retail sales. While consumer sentiment is frequently found to predict national economic growth, the results here suggest that, on average, contemporaneous and lagged sentiment predict retail sales growth in only 8 percent of states. Further analysis reveals that previous models that forecast national measures of growth may be capturing a significant sentiment and spending relationship in several states rather than a general relationship. Evidence also shows that aggregation to the national level mitigates variations in state-level retail sales growth, thus leaving a common 'national' component.
I. Introduction
Consumer sentiment is arguably the most cited indicator of current economic conditions.
Following September 11, 2001 , the two consumer sentiment indices -the Index of Consumer Sentiment (ICS) and the Consumer Confidence Index (CCI) -fell an average of 24.7 percent through March 2003, reaching their lowest levels in nearly a decade. During the same period, real personal consumption expenditures grew only 3.2 percent, compared to a 6.3 percent rate of growth over the two prior years when consumer sentiment was higher.
There is little argument in the academic literature that contemporaneous consumer sentiment and national consumption expenditure growth are related. Quarterly data since 1970 reveal an average correlation of 0.43 between personal consumption expenditures and both sentiment indices. What has been an important issue in the literature is the ability of consumer sentiment to forecast future consumption expenditures. Given that consumption expenditures correspond directly with economic growth, the issue is then whether consumer sentiment can predict economic growth. If consumer sentiment does predict economic growth, a further question is whether consumer sentiment is capturing the perceptions of individuals directly or simply proxies for other variables that reflect current economic conditions. Carroll, Fuhrer, and Wilcox (1994) find that lagged values of ICS significantly explain nearly 14 percent of growth in personal consumption expenditures. However, after including other forecasting variables in their models, the incremental impact of lagged sentiment falls to 3 percent. Bram and Ludvigson (1998) extend the models of Carroll, Fuhrer, and Wilcox (1994) by considering additional forecasting variables and the CCI in addition to the ICS. They find that the ICS is no longer a significant predictor of consumption expenditures when interest rate and equity price changes are included in the models. The CCI, however, did significantly improve the explanatory power of their forecasting models.
The mixed results are echoed in the ability of each sentiment index to forecast production and employment. Batchelor and Dua (1998) show that the CCI is useful in predicting the 1991 recession, but the results cannot be generalized to other years. Matsusaka and Sbordone (1995) find that the ICS significantly improves their forecasting model for GNP after considering other factors such as money growth, interest rates, and government spending. Howrey (2001) obtains a similar result for forecasts of GDP. Leeper (1992) finds that while the ICS alone is a significant predictor of industrial production, the inclusion of additional variables eliminates any predictive power of the ICS.
Most previous work has explored whether consumer sentiment predicts national measures of expenditures, production, and employment.
1 This note examines how well contemporaneous and lagged consumer sentiment predict retail sales growth at the state level.
The note answers several questions. Do the results obtained in past studies that used national data hold true at the state level? Is the relationship between consumer sentiment and spending similar enough across states that models using national data provide a reflection of the true relationship between sentiment and spending? If the sentiment/spending relationship varies across states, are a few states driving the national results? Finally, does national data mitigate large variations present at the state level? Answering these questions is important since policy makers and the media frequently cite consumer sentiment as a key indicator of economic growth.
II. Methodology and Data
The regression model used to judge the predictive ability of consumer sentiment on retail sales growth in a given state is:
where λ 0 is a constant term, R t is the growth rate in seasonally adjusted real retail sales for a given state in year t, and S t-i denotes contemporaneous (i=0) and lagged values of consumer sentiment.
Z t is a vector of additional explanatory variables used to control for other factors impacting retail sales growth and to determine whether consumer sentiment is capturing omitted economic conditions. The model is a variant of the model used in Carroll, Fuhrer, and Wilcox (1994) and Bram and Ludvigson (1998) . deflated by the CPI and seasonally adjusted using the Census X-11 adjustment method.
Variables included in Z t are those hypothesized to have the greatest impact on retail sales growth and are similar to those used by Carroll, Fuhrer, and Wilcox (1994) and Bram and Ludvigson (1998) . Contemporaneous and lagged (1 lag) growth in real state personal income is included, as is lagged (1 lag) retail sales growth to account for any autocorrelation. Quarterly dummy variables are also included to capture any remaining seasonal differences in retail sales growth.
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III. Estimation and Results
The model is estimated by OLS for 43 states and the District of Columbia using both the ICS and CCI. The model is run with and without the vector of control variables, Z. In addition, a national retail sales growth model is estimated to allow a comparison with the results of past studies that used a national measure of spending such as personal consumption expenditures. For the state-level regressions, regional indices for the ICS were used rather than the national ICS to account for differences in sentiment across states. There are four ICS regions -northeast, north central, west, and south. Each state was matched to its corresponding ICS region. Based on diagnostic tests, all models are estimated using three lags of consumer sentiment.
Contemporaneous Sentiment and Retail Sales Growth
The impact of contemporaneous consumer sentiment on retail sales growth is shown in Table 1 . For those states shown, the coefficient on contemporaneous consumer sentiment (β 0 ) is statistically significant (α # 0.10) in at least one of the four model specifications. States not listed have no significant contemporaneous sentiment coefficients in any of the four specifications. The coefficients are interpreted as the percentage change in retail sales growth given a one-unit change in consumer sentiment. On average, a one-unit increase in consumer sentiment corresponds to a 0.25 percent increase in retail sales growth. The results in Table 1 suggest that contemporaneous consumer sentiment, as measured by either the ICS or CCI, is not a predictor of retail sales growth for most states. Also, the regional ICS indices provide no greater explanatory power than the national CCI index. On average, contemporaneous consumer sentiment predicts retail sales growth for only 11 percent of states. The mixed results for the ICS and CCI with and without Z is supportive of the results in earlier studies that used national data.
[ Table 1 about here]
[ Table 2 about here] Contemporaneous consumer sentiment, however, does predict national retail sales growth in all four specifications. A one unit increase in consumer sentiment provides a 0.08 percent increase in national retail sales growth. The question arises as to why contemporaneous consumer sentiment predicts national retail sales growth, but does a fairly poor job of predicting retail sales growth at the state level. This question will be explored later. Table 3 presents the results from regressions of retail sales growth on lagged consumer sentiment. Only those states having jointly significant lagged sentiment indices in at least one of the four specifications are listed in Table 3 . The results suggest that lagged consumer sentiment is a relatively poor predictor of retail sales growth. As with the contemporaneous results, the regional ICS indices appear no better than national CCI in their ability to forecast retail sales growth. On average, lagged sentiment significantly predicts retail sales growth in 8 percent of states. Significant states also differ between the two sentiment indices, but six of the ten states in Table 3 also had significant contemporaneous sentiment. The incremental increase in the adjusted R 2 from adding lagged sentiment to the regressions is also shown in Table 3 .
Lagged Sentiment and Retail Sales Growth
Incremental increases in adjusted R 2 range from 0.021 to 0.110, with an average increase of about 0.05. These numbers are slightly larger than those in Carroll, Fuhrer, and Wilcox (1994) .
[ Table 3 about here]
[ Table 4 about here]
The F-test p-values for all states are summarized in Table 4 . As with the contemporaneous sentiment coefficients, the p-values for the statistical significance of lagged sentiment are greater than 0.25 for more than half of the states.
Regarding the national retail sales model, only lagged values of the CCI significantly explain national retail sales. The predictive power of the CCI over the ICS is consistent with Bram and Ludvigson (1998) . The incremental increase in adjusted R 2 averages 0.032, which is in the range of Carroll, Fuhrer, and Wilcox (1994) .
Discussion
The empirical results suggest that both contemporaneous and lagged consumer sentiment are relatively poor predictors of state-level retail sales growth. At the national level, however, consumer sentiment appears to be a better predictor of retail sales growth. This raises two questions: 1) are the national results driven by a few states with a highly significant relationship between sentiment and retail sales growth, and 2) does the use of more aggregated national-level data mitigate large variations in state-level retail sales growth?
To answer the first question, each national regression was rerun. The level of retail sales for each significant state shown in Table 1 and Table 3 was subtracted from the national retail sales total. The growth rate of national retail sales was then recomputed, and this new variable was used as the dependent variable in the regression models. If the national results are not driven by the significant states, then one would expect little change in the significance of the sentiment coefficients once retail sales growth from the significant states are subtracted out. The new tstatistics and F-statistics are presented in column (2) of Table 5 and the original test statistics   from Tables 1 and 3 are shown in column (1) of Table 5 .
[ Table 5 about here]
The data in Table 5 provide evidence that the impact of sentiment on national retail sales is in part a result of the strong relationship between sentiment and retail sales growth in several states. Once retail sales for these states are removed from the national total, contemporaneous and lagged consumer sentiment significantly predict national retail sales growth in only the first CCI specification. Lagged sentiment improves the explanatory power of this model by a relatively small 3.2 percent. However, once additional explanatory variables are included in the model, the predictive power of lagged CCI disappears.
With regard to the second question, it is possible that idiosyncratic state-level variation in retail sales washes out in aggregation, thus leaving a common 'national' component. 
IV. Summary
Policy makers and the media frequently cite consumer confidence as a key indicator of forecasting models. This study shows that aggregation to the national level mitigates random state-level variations in retail sales growth and leaves a common, national component that is variations in retail sales growth, analyses also revealed that the significant sentiment and spending relationship using national retail sales is driven by a strong sentiment and spending relationship in a few states. The results in past studies that used national consumption data could be, at least in part, a result of a significant sentiment/spending relationship in several states. The findings here reveal that consumer sentiment may not generally be as important a factor in predicting economic growth as previously thought.
1. Allenby, Jen, and Leone (1996) find that consumer sentiment forecasts retail fashion sales. The authors used sales data from five speciality divisions of a Fortune 500 retailer.
2. See Bram and Ludvigson (1998) for a discussion of the two consumer sentiment indices.
3. A comparison of retail sales and personal consumption expenditures is found in Rodgers and Temple (1996) . The correlation between the growth rates of national retail sales and personal consumption is 0.35 over the sample period. 6. Other variables such as employment and wages were considered, as well as additional lags of personal income and retail sales growth. The inclusion of these variables made no difference in the explanatory power of the final models.
7. Residual correlation across state equations was explored to test for non-idiosyncratic statelevel variations in retail sales. If significant residual correlation exists, then the state models in each specification could be estimated simultaneously using seemingly unrelated regressions (SUR) rather than OLS to improve efficiency. Residual correlations among all state pairs were computed for model specification 1, 2 and 4 (note that simultaneous estimation of specification 3 would not improve efficiency since the explanatory variables are identical for each state). Inspection of the correlations revealed that 70 percent, 68 percent, and 68 percent of the residual pairs (946 in total), respectively, had correlations less than 0.10. Nearly 26 percent, 29 percent, and 30 percent of the residual pairs, respectively, had correlation between 0.10 and 0.25. The remaining 4 percent, 3 percent, and 2 percent of residual pairs, respectively, had correlations greater than 0.25. While Lagrange Multiplier tests revealed significant correlation between several residual pairs in each specification, these results were driven by a few large outlying correlations and thus did not generate estimates significantly different than those presented. Note: The t-statistics and F-statistics from the national regression models in Table 1 and Table 3 are shown in column (1). The t-statistics and F-statistics obtained from the national regression models when all corresponding significant states (see Table 1 and Table 3 ) were excluded from the national retail sales total are shown in column (2). *** denotes significance at 1%, ** at 5% and * at 10%. ICS is the Index of Consumer Sentiment and CCI is the Consumer Confidence Index.
Endnotes
-------- -------- -------- Iowa -------- 0.393** (2.11) -------- 0-------- -------- -------- Rhode Island 0.188* (1.67) 0.234** (1.99) -------- -------- Virginia -------- -------- 0.123* (1.66) -------- Washington -------- 0.567* (1.66) -------- -------- Wisconsin -------- -------- -------- 0
